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In 1988, when the Parke C ounty
Comm issioners hired a new
H i g h w a y  E n g i n e e r ,  t h e y
suggested that his first p riority
should  be to develop a plan.
They further requested that the
plan include  an evalu ation of all
existing roads in the county  and a
prioritized list of projects for at
least the next five years.  
The first step in the development
of the plan was to complete a
road inventory and condition
rating.  As the road inventory was
being developed, the Engineer found a substantial number of roads that had been paved at some tim e in
the past, but had  since been w holly or partially covered w ith gravel.  When he asked why this had been
done, he was told that the county didn’t have en ough money to main tain all of the roads that had been
paved during more prosperous times.  To make the roads passable and to silence complaints from the
public, gravel was spread over the roughest parts of the road.  Ev entually, n early the en tire length  of road
was covered.  This made the road temporarily better to drive, but made it nearly impossible for routine
types of maintenance.  There was too much loose material on the road for it to be patched , and too much
pavement unde rneath  to do a good job of grading.  Therefore, the normal maintenance procedure became
to spread mo re gravel when  complaints ca me in.  
When the road inventory process was completed, the Engineer was shocked to find that approximately 180
miles, nearly 25 % of th e coun ty’s 743  mile system, had deteriorated to this level.  It appeared that the
county  was regressing to g ravel roads, rather than progressing toward paving more of their system.
Because of the diffic ulties enc ountere d in trying to patch or grade these roads, the county began a four
year long pro gram of m illing and  grindin g the un derlying as phalt an d comb ining it with new stone.
Although the result o f this wou ld be a completely un surfaced road , at least they would b e able to perform
regular maintenance by grading and dragging.  In addition, the add itional ston e and ground  asphalt w ould
strengthen the road  base so th e next tim e the road  was pav ed it would be m ore durable.  Th e coun ty
invested over $50,000 to purchase the equipment necessary to complete this recycling program and
worked d iligently on it over the nex t several years.  
Of the 180 miles that was re comm ended  for recycling , only about half of it wa s included in  the long term
plan for resurfacing.  The other 90 miles was to be converted , for at least the  foreseeab le future, b ack to
its more primitive gra vel surface.  
A Case History - Parke County Recycling Program
_______________________
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1.  Executive Summary
The objective of this study was to investigate the needs of and resources available to local public
agencies to construct and maintain their transportation infrastructure.  Components of the
infrastructure included in this study are roads, bridges and culverts, traffic and traffic safety, and
operational and administrative costs.  
The results of the study indicate that there exists a significant shortfall in funding in most of
these areas. This confirms the common belief among local officials that such a shortfall exists.
Figure 1.1 below shows the increased funding necessary, over and above existing funding, for
each of the main study areas.  As the study progressed, it became apparent the increased funding
should have two components.  The first component is the immediate need for short term funding
to upgrade the system to a more acceptable level.  This component of funding should be
maintained for five to ten years.  The second component is the long term and sustained need
above and beyond current funding to maintain the existing system.  The definition of what is
considered acceptable is included in other portions of this report.  
         
Figure 1.1  -  Transportation Infrastructure Funding Shortfalls






Highway s and Streets 985,000,000 307,000,000
Bridges and Culverts 783,000,000 126,000,000
Safety Improvements 248,000,000 20,000,000
Total 2,016,000,000 453,000,000
                 
It should be emphasized that these figures are, if anything, on the conservative side.  They will
not result in doing any different type of work than what is being done now, just more of it.  They
are based on actual costs and conditions here in Indiana.  Information from many sources,
including the INDOT highway and street inventory, County Highway Operational Reports, and a
state of the art road condition survey of over 3,200 miles of county roads in eight separate
counties was used.  Bridge information was based on the most recent data available in the
National Bridge Inspection Standard (NBIS) bridge database.  Other sources are listed in the
Reference List at the end of the report.
In various sections of this report, comparisons are made between road and bridge conditions on
the state and local systems.  The purpose of this is not a comment on the distribution formulas,
unless this is stated specifically.  In general, this study does not address the distribution
formulas, especially among local agencies.  These state and local comparisons are made only
_______________________
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because many readers are more familiar with the state system and providing this comparison will
give the reader a better feel for the results.  
Other Significant Findings 
Roads and Streets
! County  highway and city street departments maintain 81,350 m iles of county roads and city/town streets.
This loca lly maintained syste m accou nts for nearly 90 % of all of the  public roa ds in the State o f Indiana.  
! MVH distributions to county highway departments are nearly consumed by admin istrative, operating, and
other non pavement maintenance related exp enses.  LRS and o ther supplementary funds are use d almost
exclusively to maintain county roads.
! 53% of the county roads included in the road condition survey were less than the recommended minimum
width of 18  feet.  
! According to the road condition survey, 86% of the county roads have roughness values greater than 125
inches/mile, a breakpoint between “smooth” and “rough” pavements according to industry literature.
! Using the Pavement Serviceability Index (PSI) as the criteria, the average county road included in the
survey would  fall in the lower (wo rse) range o f the CRIT ICAL ca tegory.  
Bridges and  Culverts
! County  highway agen cies maintain 1 2,549 b ridges ove r 20 feet in length and over 180,000 smaller bridges
and culverts.  The  estimated va lue of these pu blic assets ma intained by c ounty agencies only is nearly $8
billion.
! Nearly 30 % of the co unty bridges in  Indiana are  either structurally o r functionally de ficient.
! 14% of co unty bridges are load po sted below what an avera ge sized school bus sho uld be allowed to cro ss.
! Of all of the deficient b ridges in the state , 83% a re found o n county roa ds.  This is  a higher percentage than
that of any adja cent state.  
! Bridge funding among Indiana counties varies from as low as $685 per year per bridge to as high as
$19,553 per year per bridge.
! According to Indiana bridge inspection data, 55% of county bridges have some component of the estimated
remaining life o f less than 5 years.  
Traffic and Traffic Safety
! Annual travel on co unty roads is es timated at 18  billion annua l vehicle miles.  T ravel on city and town
streets is estimated at 13 billion annual vehicle miles .  This is approximately 44% of the total travel
statewide.
! Traffic  safety is lower on local roads and streets than on state maintained routes.  State  police records
indicate 55 % of the cr ashes in rural areas an d 81%  of the crashes  in urban areas occur on locally maintained
routes.  This is in spite of the higher volume of traffic on the state routes.
! Only about 7% of the roads included in the condition survey had complete pavement markings (edgeline
and center line) and on ly about 23 % had c enterline mar kings.  
_______________________
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2.  Background and Introduction
The purpose of this report is to provide up to date, accurate, and objective information on the
condition of the local roads and streets, bridges and culverts, and other aspects of the
transportation infrastructure maintained by local public agencies (LPA’s).  In addition, current
funding for the maintenance of these systems is evaluated.  Based on these needs and the
resources required and available, recommendations are made as to the adequacy of current
funding.  
It is commonly believed by local transportation officials that there is inadequate funding
available for them to maintain their transportation infrastructure to an acceptable standard.  Data
to support this claim, however, can be difficult to obtain due to the size of the system itself (over
81,000 miles of local roads and streets) and the large number of agencies involved (over 600
local agencies with highway and street responsibilities).  Each of these agencies have their own
methods of managing these systems, ranging from state of the art to nonexistent.  Because there
are no statewide reporting requirements, these agencies vary widely in what data is collected and
how it is used.  This makes it very difficult to draw conclusions and make recommendations
about the local system on a statewide basis.  
Over the last several years, the Indiana LTAP Center has been asked several times to investigate
and report on the condition of local transportation infrastructure on a statewide basis.  Early in
2000, the Indiana LTAP Advisory Board approved the project and gave it priority over several
other projects in the Work Plan for 2000.  The Indiana LTAP Center was considered the
appropriate agency to conduct such a study because of their knowledge of local road and bridges
conditions, their relationship with county and city engineers, and other related work the Center
had been involved in.  The Program Manager of the LTAP Center has been designated as the
Federal Highway Administration (FHWA) County Road Advisor for the State of Indiana at the
request of the county highway engineers and supervisors around the state.  
It is important to mention that this report addresses the adequacy of local funding including
counties, cities, and towns.  Some of the infrastructure components are maintained exclusively
by one type of LPA.  For example, counties have primary responsibility for local bridges so
additional bridge funding should be directed primarily toward county agencies.  For local road
and street funding, although recommendations are based on a survey of county roads only, the
recommendations assume the need for cities and towns would be proportional by the Local Road
and Street distribution formula (~58% counties/42%cities and towns).  
3.  Information and Inventory Data of Existing Infrastructure
The first step in developing a program for infrastructure improvements is to develop an accurate
inventory of the existing system.  Accurate road, bridge, and traffic information is essential for
local government officials to make the right decisions.  Unfortunately, it can also be the most
difficult information to obtain, especially at the local level where there are so many different
agencies operating in so many different ways. 
_______________________
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Figure 3.1  - Road and Street Inventory
County Roads
     Paved Roads
     Unpaved Roads
46,831 miles
19,768 miles
City Streets 10,402 miles
Town  Streets 4,340 miles
Local Road and Street Total 81,341 miles
INDOT Total 10,215 miles
Roads and Streets
As information was being collected for this report, it became apparent that there is not a central
database of reliable and accurate information on local roads for Indiana.  The Indiana
Department of Transportation does maintain a database of local road data, but most of the data is
out of date.  The only information that is regularly maintained is additions and deductions to
each agency’s total road and/or street mileage, for purposes of funding distribution and even this
information varies significantly from what the local agencies report on their annual reports.  Data
such as surface types, condition ratings, road and shoulder widths, and traffic volumes were
either not included in the data or out of date. Most of the local highway and street departments
maintain some or all of the necessary information, but each agency collects and stores different
information in many different ways, each useful for their own purposes but difficult to combine
with other agencies to create an accurate picture of highway conditions statewide.  
For purposes of this report, road and street information was based on either the INDOT road and
street inventory or the Annual
Operational Reports completed by
all county and larger city street
departments.  Figure 3.1 lists the
mileage for each agency and
surface types reported on the
county Operational Reports.  
Bridges and Culverts
Bridges are an integral part of the
transportation infrastructure, in
many ways more critical than the
highways themselves.  Closed and
load restricted bridges are
essentially a road block for many vehicles, including school buses.  It is not uncommon for
residences to be landlocked from school buses reaching their home because of a series of weight
restricted bridges.  A similar condition often exists for farms, which may be unable to get grain
trucks to market due to weak, load restricted structures.  (There are at least 260 county bridges
located on dead end roads where closure would completely landlock residences on the road.)
Narrow bridges also pose a similar problem when their width restricts farm machinery from
crossing.  While a vehicle can travel down a rough or narrow roadway, load or width restricted
bridges create an uncrossable barrier. 
According to the National Bridge Inspection Standard (NBIS), a bridge is defined as “a structure
greater than 20 foot long that carries public traffic or other moving loads”.  The NBIS requires a
complete bridge inspection every two years and, since it has been in place for over twenty years,
provides a great deal of information on bridge conditions within Indiana and nationwide.  Within
Indiana, most bridges are maintained by county highway departments.  There are 12,549 bridges
(65%) maintained by county agencies and 6,682 bridges (35%) maintained by other agencies,
primarily the Indiana Department of Transportation.  While the number of bridges on the county
_______________________
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Figure 3.2  - Bridge and Culvert Inventory
County Bridges
     Greater than 125' (assumed Federal Aid funding)






     Class 1-Pipes less than 12 sf
     Class 2-Pipes greater than 12 sf
     Class 3-Bridges less than 20 feet









system is much higher, they are typically smaller structures than those found on the state system.
A better measure of responsibility is the total amount of deck area on each system.  By that
measure, the Indiana Department of Transportation maintains 58.1 million square feet of bridge
deck area (68%), while the county agencies maintain 27.6 million square feet (32%).  The
difference is explained in the size of the average county highway bridge versus the average state
highway bridge.  The average county highway bridge is 25 feet wide and 74 feet long, while the
average state highway bridge is 42 feet wide and 194 feet long.  
As mentioned above, bridges
are defined as structures with
span lengths of at least 20 feet.
Therefore, structures with span
lengths less than 20 feet are not
included in the NBIS data.
This would include the many
thousands of small diameter
pipes, box culverts, and bridge
type structures that may be as
long as 19'11" long.  Although
these structures are much less
expensive to design and install
than regular bridges, the sheer
number of such structures produces a burden on highway agencies that cannot be neglected.
Based on recent small structure inventories in several counties, it is estimated that there are over
180,000 small structures and pipes maintained by county highway agencies.  Because these
culverts could be anything from an 8" diameter pipe to 19'11" bridge, they have been divided
into three classes.  Class 1 includes culvert type structures with less than 12 sf opening area (48"
diameter), Class 2 includes culvert type structures with greater than 12 sf opening area, and
Class 3 includes bridge type structures with less than a 20 foot span.  Table 3.2 provides
inventory information on bridges and culverts maintained by county highway departments.  
Safety Features of Local Roads
It is certainly beyond the scope of this study to inventory all road related safety features, but
signage, pavement markings, and adequate lane width are considered among the most critical
safety features of any road.  Lane width and the presence of pavement markings were recorded
as part of the road condition survey.  Signage was beyond the scope of this work to properly
evaluate.
A 1962 HERPICC (predecessor of Indiana LTAP) Engineering Bulletin, authored by Prof.
Harold Michael, stated as a conclusion, “A major cause of accidents on county roads in Indiana
is the narrow roadway and/or shoulders and the absence of centerlines.  It is recommended that
county highway programs of roadway and shoulder widening of major county roads be
developed and aggressively pursued and that centerlines be placed on all arterial hard surface
roads.”  Little has been done in the ensuing forty years to improve that situation.  Part of the
reason for the narrow lanes and lack of shoulders is the lack of adequate right of way to make
_______________________
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such improvements.  Right of way information is difficult to obtain, even for a specific location,
so an accurate statewide inventory is nearly impossible.  The best estimate that can be made
must be based on the information in the state road and street database maintained by INDOT.
An analysis of this data indicates that nearly 40% of the county road right of way is less than 40
foot required by Indiana law for new county roads per IC 8-20-1-15, which states “A county
highway right-of-way may not be laid out that is less than twenty (20) feet on each side of the
centerline, exclusive of additional width required for cuts, fills, drainage, utilities, and public
safety.”
Based on the results of the road condition survey, over 50% of county roads have roadway
widths less than 18 feet, which, by AASHTO standards, is the absolute minimum width for
county roads.  Many roads with more than minimum traffic volumes or design speeds require
widths up to 24 feet, which is very uncommon on county roads in Indiana. 
The road condition survey also recorded the presence, or lack of, pavement markings.  The new
Manual for Uniform Traffic Control Devices (MUTCD) either requires or recommends, based
on traffic volumes and roadway widths, that highways have edgeline and/or centerline markings.
Again, because of the lack of detailed road by road traffic counts, it is impossible to determine
the exact number of county roads in Indiana that will be affected.  However, since the road
condition survey indicated that only about 8% of county roads have both centerline and edgeline
markings and and only about 19% have centerline markings only, it is likely that a significant
number of roads may be affected.  Further, there is a definite benefit toward safety in using
pavement markings, whether or not they are required by the MUTCD, as suggested by Prof.
Michael nearly 40 years ago.  Therefore funding estimates to increase the use of pavement
markings are included in later sections of this report as a means of increasing traffic safety.  
Traffic Volume
Traffic information is very difficult to estimate on a statewide basis because of the lack of
complete traffic counts for county roads.  Information on traffic volume on county roads varies
from county to county, from very complete and up to date to non existent.  A HERPICC study
conducted in 1965 estimated annual travel on county roads at 5 billion annual vehicle miles
traveled (avmt), 20% of the statewide total of 25 billion avmt.  A more current estimate of the
statewide travel on county roads is approximately 18 billion avmt, slightly over 25% of the
statewide total.  This represents an increase of over 300% in travel on county roads during the
last 35 years, and a 25% increase in the county’s portion of annual travel.  
Traffic Safety
According to information provided by the Roadway Safety Foundation, local roads have three
times the rate of fatal crashes as the nation’s highest quality roads, the interstate highways.  Two
thirds of the 12,000 fatal collisions occurring nationally in 1998 with roadside objects occurred
on rural roads.  Local rural roads have the lowest level of safety, highest crash rates, and fewest
safety features to prevent fatalities and serious injuries.  Indiana State Police (ISP) reports
indicate these statistics are just as true within Indiana.  In spite of the larger volume of travel
occurring on state routes, 1998 ISP reports show that 55% of the accidents in rural areas
_______________________
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Figure 4.1  - Survey Counties
occurred on county roads, and 81% of the accidents in urban areas occurred on local roads and
streets.  A comparison of accident statistics over the last twenty five years indicates that accident
rates on county roads have increased substantially, from 33,003 to 45,817, an increase of nearly
40%.  Not only are there more accidents on county roads, the percentage of rural accidents
occurring on county roads is increasing, from 50% in 1973 to 55% in 1998. 
4.  Condition Assessment of Existing Infrastructure
County Roads
The biggest obstacle in preparing this report was the lack of information on which to base the
recommendations.  Some counties may have excellent records on road inventory, surface types,
and even condition ratings.  However, this would be the exception, rather than the rule.  Even
those that do have and maintain such information, do not adhere to any consistent rating system.
This makes it difficult to use existing information from several agencies when the data is not in
the same format.  
Road Condition Survey
Because of this lack of information, a contract was signed with Transportation Management
Technologies, LLC to perform a county road condition survey.  The survey would provide
condition information for nearly all of the paved roads in each of eight selected counties.
(Subdivisions and unincorporated towns were not
included in the survey because of the time required
to survey so many short sections.)  The counties
were selected to represent eight different population
groups.  Figure 4.1 and 4.2 are provided to illustrate
that these counties indeed provide a representative
sample of Indiana counties based on their
population, weather and environmental conditions,
terrain, and funding ability. 
The results of the road condition survey in these
eight counties were extrapolated to provide data for
county highways statewide.  The survey was
performed during the Fall of 2000 and the Spring of
2001 and included over 3,200 miles of county roads
in these eight selected counties.
_______________________
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Figure 4.3  - Survey Vehicle
Figure 4.2  - Survey County Data
County Quadrant Population Mileage
Hamilton NE 1 108,936 929 miles 98 % paved
Floyd SE 2 64,404 317 99%
Lawrence SW 3 42,636 657 96%
Adams NE 4 31,095 379 55%
Fayette SE 5 26,015 304 79%
White NW 6 23,645 580 63%
Foun tain NW 7 17,808 256 38%
Pike SW 8 12,509 148 27%
The survey vehicle shown here is considered to be among the most sophisticated working in the
industry today.  The crew is experienced in performing these types of surveys.  One of the
advantages in contracting this work was that
the results will be consistent from county to
county, since the same team will be used
throughout the state.  Also, they have no
prejudice as to the results.  The result should
be entirely objective, consistent, and up to
date.  
Information collected during the survey
included verification of section length,
roadway width, the presence of pavement
markings, both subjective and calculated
PASER condition ratings, and calculated road
roughness according to the International
Roughness Index (IRI).  The PASER rating
system provides a numerical rating on a scale
of 0 (totally failed) to 10 (excellent) of the
road surface.  Ratings guides, including
photographs and descriptions of each condition level, are available for the inspector to use as a
guide.  For purposes of this study, the scale was expanded from 0-10 to 0-100, so that the results
could be compared, loosely, to condition ratings for state routes.  State routes are evaluated using
a different, but similar system called the Pavement Condition Rating (PCR), which is also on a
scale of 0 to 100.  
The IRI is a standard measure of the smoothness of the road surface and is calculated or
measured, it is not a subjective evaluation of the inspector.  It is difficult to get a feel for the
meaning of the result, but a good rule of thumb would be that a newly paved state highway
should rate about 40 in/mile.  Because there is a standard procedure for the determination which
_______________________
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is not based on type of highway, inspector, or equipment, the result should allow some
comparison of local routes to state routes, and local routes in Indiana compared to local routes in
other states.  
The results of the road condition survey are shown here in Figure 4.4.  
Figure 4.4  - Road Condition Survey Results
Agency Condition Rating IRI Roug hness 
Average % less than 50 Average % over 125
County Roads (PASER)       55 28% 203 86%
INDOT (PCR)            91 20% 107 21%
     Condition Rating Scales                                                   IRI Rough ness Scales 
        (inches/mile)
       INDOT (PCR)                             PASER          INDOT
    90 - 100    Excellent              100 Excellent 60 to 100      Excellent
    80 -   90    Good 90 Excellent 100 to 150    Good
    70 -   80     Fair 80 Very Good 150 to  200    F air
    Below 70 Poor    70 Good over 200    Poor
60 Good
50 Fair Industry literature lists 125 as the 
40 Fair breakpoint between smooth and 
30 Poor rough pavemen ts.
20 Very Poor
10 Failed
INDOT  figures provided by John W eaver, Program Developm ent Division Chief and the 1999 P avement Surface Repo rt
As the Figure shows, the average PASER condition rating for county roads was 55, or Fair
condition.  The average IRI roughness was 203, or Poor.  If the INDOT scale was applied to
county roads, the average county road would be in the Poor category.  Approximately 86% of
county roads fall into the “rough” category according to industry literature, which cites 125
in/mile as the breakpoint between “smooth” and “rough” pavements.  By comparison, 21% of
state routes would be considered “rough” by this measure.  
Another measure of ride quality is the Pavement Serviceability Index, or PSI.  Equations have
been developed to relate the IRI and PSI values.  Using these equations, the average PSI for the
county roads surveyed is 2.17 on a scale to 5.0.  Based on user response, a PSI value of between
2.0 and 2.5 is considered a critical level triggering a need for some type of rehabilitation for low
volume roads with traffic counts of up to 3000 vehicles per day.  By this measure, the average
county road in Indiana is at the lower end of the critical range.  
Data on county roads in other states was difficult to obtain, but at least one county and one city
in Colorado had ratings of 173 to 177, significantly better than those found in Indiana.  As a









Indiana 3,680 4,445 83%
Kentucky 1,568 4,072 39%
Illinois 3,172 4,961 64%
Michigan 1,918 3,517 54%
Ohio 5,489 7,269 75%
Figure 4.5  - Indiana County Bridges vs. Surrounding States
Bridges and Culverts
The National Bridge Inspection Standard  (NBIS) requires a biennial inspection of all public
bridges 20 feet and longer.  A standard has been established so that similar data is collected for
every state and local bridge throughout the United States, no matter who performs the
inspection.  Qualifications have been established for the inspectors and regular training is offered
so that consistency is guaranteed to the maximum extent possible.  The most recent data
available from the NBIS is used in this report.  
Before any further discussion of bridge conditions is made, it is important to define some of the
terminology.  Several of the criteria that are used in this report are sufficiency rating, deficiency,
posting, and estimated remaining life.  Each of these terms are more fully defined below.
Sufficiency Rating (SR)  -  The sufficiency rating of a bridge is a numerical rating, on a scale of 0 (poor) to 100
(excellent)  which is a measure of the sufficiency of the structure to remain in service.  It is calculated based on data
collected during the NBIS inspection and includes such factors as condition, bridge geometry, traffic volumes, and
the length of alternate routes.  The sufficiency rating is one of the primary factors considered in determining whether
federal funds may be used to replace a given structure.  Federal Highway Administration (FHWA) rules require that
a bridge must have a SR of less than 50 to be eligible for replacement, and less than 80 to be eligible for
rehabilitation.
Deficiency(SD or FO)  -  Where th e SR is a me asure of the suff iciency of the bridge to remain in service, the
deficiency is a classification of the inability of the bridge to remain in service.  There are two types of deficient
bridges, those being structurally deficient (SD) and fun ctionally obso lete (FO).  A  structurally deficien t bridge is
restricted to light vehicles due to deterioration of the bridge components.  A functionally obsolete bridge is a bridge
where deck geometry, load capacity, or roadway alignment is less than present desirable criteria for the roadway on
which it is located .  A bridge c ould be in g ood co ndition, even  newly constructed , but still be consid ered functio nally
obsolete d ue to poo r design or p lanning.  
Posting  -  Posting refers to the placement of a sign or other traffic control due to some inadequacy of the bridge.
Most  commonly bridges are posted for load, but they may also be posted as narrow or one lane bridges or vertical
clearance.  Bridges in Indiana are posted for load when the most conservative analysis, called the inventory rating,
produc es load cap acities less than 1 6 tons.  
Estimated Remaining Life (ERL)  -  Although this data is no longer collected nationally, Indiana bridge inspectors
are required to estimate the remaining life of several of the bridges most critical components, including the deck,
superstructure, substructure, and the approaches.   T hese are difficult assessments on the part of the inspector, but are
valuable  to those who must plan a bridge program which prevents bridges from having to be taken o ut of service as a
result of the inspe ction.  
Although  s ta tewide
Indiana bridges rank 19th
n a t i o n a l ly ,  c o u n t y
bridges in Indiana are a
major concern.  Indiana
has more deficient
county bridges (3,680)
than any adjacent state
except Ohio.  Indiana has
nearly twice as many as
Kentucky or Michigan,
and nearly 20% more
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Figure 4.7 - Bridges w/ Sufficiency Rating below 50
white less than 50; red greater than 50
than Illinois.  Figure 4.5 provides a comparison of county bridge conditions in Indiana relative to
surrounding states.  








Sufficiency Ratings < 50 2,153 17% 148 2% 94%
Deficient 3,680 29% 765 12% 83%
Posted 3,161 23% 134 2% 96%
Historical Bridges 65 1% 1 ~0% 98%
ERL < 5 y ears 6,933 55% na na na
Load Posted < 12 ton 1,741 14% 6 ~0% ~100%
Grea ter tha n 50 y rs old 3,638 29% 1,005 15% 78%
Figure 4.6 provides additional information
on county bridges in Indiana, as well as
some information on state bridges as a
comparison.  According to the table, 29%
of the county bridges in Indiana are
classified as deficient, either structurally or
functionally.  This is nearly one third of all
of the county maintained bridges.  17%
have sufficiency rating’s less than 50,
making them eligible for replacement using
federal funds.  These are shown as enlarged
white points on Figure 4.7.  Note that these
are spread throughout the state, but are
found mostly in the southern counties
where terrain requires each county to
maintain a greater number of bridges.  
23% are posted for either load or geometric
criteria, and 60% of the posted bridges are
posted for loads less than 12 tons.  This
means that school buses cannot safely cross
nearly 14% of the bridges in the state.  29%
of county bridges are greater than 50 years
old.  Possibly the most disturbing statistic
is that 55% of county bridges have an
estimated remaining life of some
component of less than 5 years.  
_______________________
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Green Good Less than of 2% are eligible for replacement
Yellow Fair 2% to 20% are eligible for replacement
Pink Poor 20% to 40% are eligible for replacement
Red Critical more than 40% are eligible for replacement
Figure 4.8  - County Bridge Eligibility for
Federal Aid
In comparing Indiana county and state maintained bridges, it becomes apparent that state bridges
are maintained at a higher level than county bridges, more so than in adjacent states.  A higher
percentage of the total number of deficient bridges are found on the local system in Indiana
(83%) than in any surrounding state.  96% of the posted bridges in Indiana are on the county
system.  Of bridges with SR less than 50, and therefore eligible for federal funding, 94% are on
the county system.  Historically significant bridges, while potentially a tourist attraction, are also
an economic burden to local officials.  98% of historically significant bridges are on the county
system.  
One common approach for establishing a bridge program within a county is to determine the
frequency at which bridges should be replaced, then replacing the inverse of that number every
year.  For example, if the normal life of a bridge is 50 years, then 1/50, or 2%, of the bridges
should be replaced every year.  This same approach is commonly used in pavement and fleet
management practices.  The life span of
50 years may be argued, but more often
than not, a bridge will be either
structurally deficient or functionally
obsolete by the end of that period,
especially in areas where significant
growth is occurring.  The average age of
the existing bridges included in the
“eligible for replacement” list is 71
years, but there is no way of knowing
how many of these bridges have been
on the list for several years.  
Figure 4.8 shows that only six counties
in Indiana meet that criteria, and the
majority of those counties are those
with a limited number of bridges to
maintain.   Conversely, there are 32
Indiana counties with more than 20% of
their bridges eligible for replacement,
each having more than ten times more
bridges eligible for replacement than the
desired limit.  
5.  Funding Needs and Capabilities
Within this section of the Report, funding capabilities and needs will be addressed.  It is the
intent of this report to provide information on what is currently available and what could
reasonably be considered as adequate.  Based on this comparison of available and adequate
funding, a statement will be made as to the shortfall of funding for various components of the
infrastructure.  As the Report was being developed, it became apparent that there were two
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components of this funding requirement.  The first component was to estimate the annual
funding requirement to maintain the level of infrastructure development that currently exists.
This component is long term and sustained.  Further, this first component assumes that the
infrastructure has been adequately maintained in the past.  Based on the condition assessments
discussed previously, it is apparent that this is not the case.  Therefore, the second component of
the funding requirement is that which is required to bring those components of the infrastructure
that have been neglected up to an acceptable standard.  This component is a short term funding
need that should be spread over a period of five to ten years.  The third component is required
for expansion of the existing system.  This expansion occurs in both urban and rural areas.  In
rural areas, expansion most often takes the form of converting gravel and stone roads to paved
roads.  In urban areas, the expansion is in the form of new roads and added travel lanes to
existing roads.   Finally, funding requirements for safety improvements such as pavement
markings and added lane width and shoulders is addressed. 
5.1  Actual Funding Available and their Source
County Roads
County highway departments in Indiana operate from two major funding sources derived from
the state excise tax on gasoline and special fuels and other fees.  These are the Motor Vehicle
Highway (MVH) and the Local Road and Street (LRS) distributions received monthly by the
LPA’s from the Auditor of State’s office. 
The distribution of these funds is based on rather complicated formulas that consider road
mileage, population, and the number of vehicle registrations; in some cases passenger vehicles
only and in other cases total registrations.  Figure 5.1 is a flowchart describing these distributions
and the data on which they are based.  It is not the intent of this Report to examine the
distributions formulas, they are provided for information only.
In addition to these major state distributions, almost all counties have supplemented their
highway funding in one way or another.   Additional information on each of these funding
sources is also provided.
_______________________
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Figure 5.1  - MVH and LRS Distribution Formulas
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Motor Vehicle Highway Funds
The MVH fund is the primary funding source for both county highway and city and town street
departments.  MVH funds may be used for all legal expenses of the agency, including
administrative and operational expenses, road maintenance and construction, equipment
maintenance and replacement, snow and ice control, fuel, and other supplies.  A summary of the
revenues, expenses, and amounts distributed from the MVH fund over the last ten years is
included within Figures 5.2, 5.3, and 5.4.
Figure 5.2  - MVH Fund Revenues, Last Ten Years
State Fuel Taxes Vehicle Other Total Refunds Net Receipts




99 - 00 $498,167,131 $215,841,674 $12,598,610 $726,607,415 $34,615,976 $691,991,439
98 - 99 $481,034,318 $194,646,232 $11,213,980 $686,894,530 $34,355,913 $652,538,617
97 - 98 $469,945,633 $184,852,812 $12,441,364 $667,239,810 $38,971,042 $628,268,768
96 - 97 $439,715,302 $198,025,793 $11,023,952 $648,765,046 $29,834,220 $618,930,826
95 - 96 $437,150,709 $181,413,371 $12,345,328 $630,909,408 $34,460,417 $596,448,991
94 - 95 $409,770,245 $171,824,790 $10,152,730 $591,747,766 $37,956,612 $553,791,153
93 - 94 $394,034,454 $167,551,611 $8,734,161 $570,320,226 $35,788,344 $534,531,883
92 - 93 $387,821,197 $156,550,417 $10,513,995 $554,885,609 $34,287,032 $520,598,576
91 - 92 $373,009,820 $155,030,154 $8,023,276 $536,063,250 $34,582,961 $501,480,289
90 - 91 $369,626,892 $150,108,458 $9,252,225 $528,987,575 $30,622,495 $498,365,079
Trend +3.5% /year +4.4% /year +3.6% /year +3.7% /year +1.3% /year +3.9% /year
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Figure 5.3  - MVH Fund Expenses, Last Ten Years
State Net  Net State Bureau of IDOR - Motor Traffic  Other  Total Tota l Net Amou nt 




Fuel Division Safety Expenses Expenses Adjustments Distributed
99 - 00 $691,991,439 $56,830,778 $40,286,144 $6,395,352 $5,984,197 $6,712,689 $116,209,154 $1,855,394 $573,926,886
98 - 99 $652,539,617 $54,249,833 $34,592,733 $5,120,110 $4,251,223 $4,022,761 $102,236,660 $2,752,316 $547,549,640
97 - 98 $628,268,768 $50,868,854 $44,743,217 $5,386,504 $4,603,557 $519,399 $106,121,531 $2,319,970 $519,827,267
96 - 97 $618,930,826 $48,908,891 $29,673,052 $5,547,318 $5,425,530 $489,555 $90,044,346 $1,913,690 $526,972,791
95 - 96 $596,448,991 $46,890,861 $28,207,164 $4,699,886 $6,164,485 $573,881 $86,536,277 $2,228,618 $507,684,096
94 - 95 $553,791,153 $38,234,564 $36,164,145 $3,415,522 $4,832,439 $608,456 $83,255,125 $15,620,709 $454,915,319
93 - 94 $534,531,883 $37,767,854 $31,986,727 $3,420,963 $2,748,674 $44,339 $75,968,556 $2,130,628 $456,432,699
92 - 93 $520,598,576 $36,107,745 $29,771,619 $3,390,755 $2,679,744 $288,798 $72,238,660 $2,130,628 $446,229,288
91 - 92 $501,480,289 $37,440,436 $35,443,351 $3,727,377 $3,197,922 $372,588 $80,181,674 $2,144,255 $419,154,360
90 - 91 $498,365,079 $42,379,286 $31,149,649 $3,792,181 $3,116,616 $286,463 $80,724,195 $4,209,906 $413,430,978
Trend +3.9% /year +3.3% /year +2.9% /year +6.9% /year +9.2% /year +224% /year +4.5% /year -5.60% /year +3.8% /year
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Figure 5.4  - MVH Distributions, Last Ten Years
State Fiscal
Year
INDOT Counties Cities &
Towns
Total
99 - 00 $325,112,271 $201,444,728 $97,369,887 $623,926,886
98 - 99 $311,609,024 $192,667,151 $93,273,465 $597,549,640
97 - 98 $296,686,361 $183,955,098 $89,185,808 $569,827,267
96 - 97 $300,258,160 $186,433,581 $90,281,050 $576,972,791
95 - 96 $290,206,701 $180,169,954 $87,307,441 $557,684,096
94 - 95 $261,867,577 $163,545,223 $79,502,520 $504,915,320
93 - 94 $270,257,818 $168,905,810 $82,000,934 $521,164,562
92 - 93 $257,600,934 $160,454,729 $78,173,617 $496,229,279
91 - 92 $245,362,503 $153,320,528 $74,759,840 $473,442,871
90 - 91 $246,112,839 $151,717,704 $74,020,247 $471,850,790
Trend +3.2% /year +3.3% /year +3.2% /year +3.2% /year
Local Road and Street Funds
LRS funds are distributed in a similar way, but may be used only for specific types of expenses
permitted by IC 8-14-2.  Most agencies dedicate the LRS distribution entirely to the maintenance
of their roads and streets, although there are several other legal uses, including purchases of
equipment, obtaining right of way, and engineering services.  For the past six years, the LRS
distribution has been increased by $25 to $100 million per year by a transfer from the state
general fund.  A summary of the revenues and amounts distributed from the LRS fund over the
last ten years is included within Figures 5.5 and 5.6.
For cy 2001, the total LRS funding available to counties is estimated to be $72 million, which
includes the counties’ share of the last $100 million annual distribution from the state general
fund scheduled to end at the end of the current (‘00-‘01) state fiscal year.  For future years, the




Figure 5.5  - LRS Revenues, Last Ten Years
State Vehic le Total
Fiscal Yea r Fuel Taxes Taxes & Fees Other Gross Re ceipts
99- 00 $151,841,536 $18,991,169 $100,000,000 $270,832,705
98 - 99 $144,922,245 $18,047,873 $50,000,004 $212,970,121
97 - 98 $140,754,420 $17,758,735 $50,000,004 $208,513,159
96 - 97 $135,426,254 $17,309,817 $30,000,000 $182,736,071
95 - 96 $132,876,367 $16,510,525 $30,000,000 $179,386,892
94 - 95 $124,748,359 $16,291,414 $0 $141,039,773
93 - 94 $120,308,648 $15,505,740 $0 $135,814,389
92 - 93 $117,446,099 $14,603,580 $0 $132,049,678
91 - 92 $113,600,626 $14,258,084 $0 $127,858,710
90 - 91 $112,087,094 $13,834,089 $0 $125,921,184
Trend + 3.5 %/yr + 3.8 %/yr n/a + 11.5 %/yr
Figure 5.6  - LRS Distributions, Last Ten Years
State Fiscal
Year
INDOT Counties Cities & Towns Total
99 - 00 $93,951,481 $100,358,869 $76,522,355 $270,832,705
98 - 99 $89,639,483 $69,974,865 $53,355,773 $212,970,121
97 - 98 $87,175,969 $68,832,444 $52,504,746 $208,513,159
96 - 97 $83,998,747 $56,187,448 $42,549,876 $182,736,071
95 - 96 $82,170,181 $55,576,753 $41,653,395 $179,400,329
94 - 95 $77,582,310 $36,283,131 $27,193,305 $141,058,746
93 - 94 $74,701,827 $34,838,216 $26,281,461 $135,821,504
92 - 93 $72,634,199 $33,873,949 $25,554,032 $132,062,180
91 - 92 $70,516,834 $32,886,487 $24,809,104 $128,212,425
90 - 91 $69,079,958 $31,995,953 $24,524,013 $125,599,924




Local agencies supplement their MVH and LRS distributions in a wide variety of ways.  A
funding survey conducted by the Indiana LTAP office identified the sources listed in Figure 5.7
as being used by local agencies to supplement their MVH and LRS distributions, along with the
number of counties that have taken advantage of that source of funding, and the total amount
dedicated toward the county highway program.
The total amount of this funding is over $130 million.  It is important to note, however, that
nearly $43 million of this total was from a handful of counties issuing bonds.  Another reported
source was gaming funds from the riverboats and the lottery.  Just over $13 million was received
by counties from these sources, which are not an option for the vast majority of the state.
Excluding the bonding and gaming funds, the supplemental revenue drops to only $74 million,
or about $800,000 per county.  
Two points may be made by looking at this supplemental funding.  First, the notion that local
agencies have not fully considered resources at their own disposal before approaching state
officials is unfounded.  As the table indicates, almost all counties (91/92) have some level of
supplemental funding.  
The second point is that these supplemental funds vary widely in their ability to help some
counties over others.  Obviously, the more populated counties are going to receive more money
from local income and vehicle taxes than the rural counties, even though they may have fewer
miles of roads to maintain.  River boat proceeds are only available to a handful of counties that
host these boats.  Many counties could look at this list of supplemental funding sources and not
find anything that would be of substantial benefit to them.  
Figure 5.7  - Local Supplemental Funding
Number of
Counties
Type of Supplemental Funding Amount
32/92 County O ption Income Taxes $31,756,119
20/92 Local Option Vehicle Taxes (wheel/surtax, and/or bugg y taxes) $7,553,827
12/92 Permits and Fees $592,604
11/92 Gaming Funds from Riverboats and/or Build Indiana Funds $13,125,233
21/92 Miscellaneou s County  Taxes (Gen eral, Capital Dev elopment, TI F, etc.) $19,564,835
77/92 Refun ds and  Reimb urseme nts (Co unty E ngineer, C overed B ridges, etc.) $4,525,540






County bridges in Indiana are maintained and replaced using county cumulative bridge funds,
cumulative capital development funds, major bridge funds, and federal aid.  A few of the larger
counties sell bonds for large bridge projects, but this is not practical for the smaller counties.
The major sources for bridge funding are further described below.  
Cumulative Bridge Funds
County cumulative bridge funds are by far the preferred method of funding for new structures,
and the only alternative for bridge maintenance and repairs.  A recent Indiana LTAP publication
reports that 89 of 92 counties utilized the cumulative bridge fund as their primary source of
funds for bridge repair and replacement.  The cumulative bridge fund is a county property tax
based fund, with a statutory maximum rate of $0.30 per $100.00 assessed valuation.  Most
counties are not able to reach the maximum due to the constraints imposed by the frozen levy
and the competition with other county departments and agencies.  
Cumulative bridge funds in Indiana will generate approximately $51 million in cy 2000, by far
the biggest single source of bridge funding available.  One of the problems with the cumulative
bridge fund is that, because it generates money in proportion to the net assessed value of the
county, it is not as effective in large rural counties as in smaller more developed counties.
Bridge funding from the cumulative bridge fund is highly variable depending on the size and
degree of development of the county as the table below shows for several selected counties.  As
the Figure 5.8 below shows, bridge funding on a per bridge basis varies widely from as low as
$685 per year per bridge in Rush County, to as high as $19,553 per year per bridge in Lake
County.





Levy Funding / Bridge
Lake 160 $0.09 / $100.00 $3,476,148,552 $3,128,534 $19,553 per bridge
Lawrence 131 $0.25 / $100.00 $260,438,880 $651,097 $4,970 per bridge
Adams 143 $0.20 / $100.00 $292,947,790 $585,896 $4,097 per bridge
Fayette 85 $0.15 / $100.00 $206,925,310 $310,388 $3,652 per bridge
Floyd 81 $0.04 / $100.00 $589,201,398 $235,681 $2,910 per bridge
Foun tain 143 $0.225 / $100.00 $149,899,530 $337,274 $2,359 per bridge
Pike 112 $0.15 / $100.00 $172,269,820 $258,405 $2,307 per bridge
Hamilton 222 $0.0184 / $100.00 $2,579,848,474 $474,692 $2,138 per bridge
White 158 $0.10 / $100.00 $315,744,311 $315,744 $1,998 per bridge
Rush 192 $0.075 / $100.00 $175,326,892 $131,495 $685 per bridge
92 County Average 136 $0.14 / $100.00 $616,764,050 $559,769 $4,207 per bridge
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Counties are allowed to use cumulative bridge funds for several purposes, including construction
and maintenance of small structures and culverts, as well as personnel, equipment, and supplies
for work performed by county forces.  An analysis of the County Highway Operational Reports
for several counties indicates that these other uses consume as much as 30% of the bridge funds,
leaving only 70% available for the program for replacing county bridges on the desired cycle.
Major Bridge Funds
Five counties in Indiana have been allowed to enact local legislation establishing a major bridge
fund.  Indiana code contains very specific requirements on what counties may utilize this fund.
Population criteria determine which counties are eligible, and size and use criteria determine
what constitutes a major bridge.  Based on these criteria and a review of the existing bridge
inventory data, it is estimated that less than 100 bridges (less than 1% of the statewide total)
qualify for major bridge funding in the five enacting counties.  Approximately $7 million is
included in the funds available for bridge construction, even though its use is highly restricted.
Federal Aid Bridge Funds
Federal aid bridge funds have traditionally been shared between the state and the counties based
on a 65/35 % split.  This is based on a requirement that a minimum of 15% and a maximum of
35% of the federal aid bridge funds are spent on “off system” bridges.  All “off system” bridges
are located on the county system, but not all county bridges are “off system”.  In other words, the
35% cap applies to “off system” bridges and not to county bridges in general.  For federal fy
2000, the county share of federal aid bridge funds was approximately $18 million.  For federal fy
2001, that amount was increased to nearly $21 million by transferring money from another
category.
5.2  Estimated Funding Required
County Highways
A reasonable estimate of the funding required to maintain the 67,000 mile system of county
highways was made by looking at the paved and unpaved roads as separate systems.  Initially,
estimates were made to calculate only the long term and sustained needs.  However, results of
the road condition survey clearly indicate that enough of the highway system has deteriorated to
the point where a normal maintenance program simply could not catch up.  Therefore, estimates
were made for the short term and immediate need to upgrade the system so that normal
maintenance practices and cycles could keep up with the normal deterioration.  
Costs of $6,061 per mile and $42,250 per mile were used for maintenance and reconstruction,
respectively, and were based on a survey sent to all of the counties that participated in the road
condition survey.  These costs represent “hard costs” to the local agencies for materials and
contracted services.  “Soft costs” such as labor and equipment already owned by the department
are not included since these are considered administrative and operational costs.  
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Short Term and Immediate Needs
For paved roads, the short term and immediate need was estimated by using the results of the
road condition survey to determine how much of the system had deteriorated into poor condition.
Poor condition was defined as a condition rating of 4 or less.  Survey results indicate that
approximately 28% of the surveyed mileage was in this class.  Extrapolating this to the statewide
level results in an estimate of 13,113 miles in Poor condition.  Based on the costs reported
earlier, it is estimated that $554 million would be required to improve these highways to
acceptable standards.
Figure 5.9  - County Highway Maintenance Funding Requirements
w/ General Fund $ w/o General Fund $
Total County Road Mileage 67,331 miles 67,331 miles
Total Paved Mileage 46,831 miles 46,831 miles
Seal Coat Interval 4 years 4 years
Seal Coat Cost $6,06 1 per m ile $6,06 1 per m ile
Resurfacing Interval 12 years 12 years
Resurfacing Cost $42,2 50 per  mile $42,2 50 per  mile
2001 Funding Available (per State Auditor formula) $72,012,942 $43,012,942
Costs and Production Required to Maintain Desired Program
     Annual Co st
     Annual Program for Sealing
     Annual Program for Resurfacing
     System Cost for Paving and Sealing
     Ann ual Sh ortfall










Program  Possible w/ given  Mileage, Bu dget, and C osts
     Sealing Interval





Mileage Possible w/ Existing Budget and Desired Program
     Mileage 15,893 miles 9,493 miles
Since the road condition survey only included paved roads, a similar calculation cannot be made
for the unpaved roads based on their condition rating.  Therefore, the short term need for these
unpaved roads is estimated at $30 million based on the relationship between the short and long
term needs for the paved roads.  
Long Term and Sustained Needs
For the paved roads, a spreadsheet was developed to calculate the funding required based on user
specified maintenance cycles and costs.  The maintenance cycle of surface treatments at four
year intervals and overlays at 12 years were based on current industry standards and discussions
with industry experts.  The results of that spreadsheet are shown as Figure 5.9.  For the nearly
47,000 miles of paved county roads, $212 million per year is required to maintain the 4/12
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program.  This is approximately equivalent to $4,500 per mile per year.  
Unpaved roads still constitute a significant portion of the county roads in Indiana, about 30%
according to road inventory data included in the County Highway Operational Reports.
Approximately $20 million is required annually to adequately maintain these unsurfaced roads.   
Bridges and Culverts
Costs for bridge replacements are based on the results of a survey sent to all county highway
departments asking for cost data for all bridges constructed during the past three years.  The
results of the survey indicate average bridge construction unit costs of $103 per sf for local
projects and $205 per sf for federal aid projects.  Existing bridge lengths greater than 125 feet
long  were assumed to be replaced using federal aid, while bridges less than 125 feet long were
assumed to be locally funded.  Bridge expansion factors of 1.3 and 1.1 were used for local and
federal aid projects respectively.  Replacement bridge widths were assumed to be 8 feet wider
than the existing bridge.  Expansion factors for length and width were also based on the bridge
survey mentioned above.
Short Term and Immediate Needs
The calculation of the short term and immediate funding required to upgrade the county bridge
system is again based on the premise of a 50 year life.  Bridges are eligible for replacement when
they are classified as deficient and have a sufficiency rating less than 50.  The cost of upgrading
the system to an acceptable level is based on performing enough projects so that there are no
more than 2% of the bridges eligible for replacement (i.e. the number of bridges that should be
replaced within a given year).  According to the NBIS data, there are currently 2,022 county
bridges in Indiana that meet this criteria for replacement.  This is 1,771 bridges over the 2%
limit.  Based on a reasonable distribution of federal aid and local construction, actual bridge
construction costs provided by counties and consultants, and average bridge sizes, it is estimated
that it would cost approximately $616 million to replace these deficient bridges.  
As mentioned previously, bridge funds are required not only for bridges 20 feet and longer, but
also for the thousands of smaller bridges and culverts.  A similar calculation estimates the short
term need to upgrade this group at $167 million.
Long Term and Sustained Need
Once this improvement program was completed, the annual program to maintain the 50 year life
cycle would require the replacement of 251 bridges each year.  Again, based on the same
assumptions for federal aid and local projects, costs, and bridge sizes, an estimated $133 million
per year would be required to maintain the system at this level.  An additional $54 million would
be required annually for routine replacement of small bridges and culverts.
Safety Improvements
Previous sections of this report have identified the need for certain safety improvements to be
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made on Indiana county roads.  These improvements apply primarily to paved roads only and
include pavement markings and added width for narrow roads.  
The cost of providing pavement markings required by the MUTCD must be estimated because of
the lack of traffic data on county roads.  Mandatory requirements of the MUTCD should not be
the only reason for pavement striping.  Safety benefits are seen from this action, whether or not
they are required by the MUTCD.  A reasonable goal for pavement striping is for 50% of all
county roads to have centerline striping and 25% to have both centerline and edgeline striping.
The added costs to county highway departments to accomplish this are estimated at $20 million
per year.  
The other safety improvement addressed in this study was added width for narrow county roads.
The survey results indicate that 53% of county roads are less than 18 feet wide.  This means that
approximately 24,820 miles of county roads should be widened by an average of 2 feet to meet
the minimum recommended width.  Assuming widening costs of $10,000 per mile, $248 million
would be required to make this safety improvement statewide.  
5.3  Shortfall of Current Funding
A comparison of the funds available and the amount required to improve and maintain the
system shows that a significant shortfall exists for most of the areas considered.  
Highway Funding 
An analysis of the County Highway Operational Reports shows that only about 8% of the MVH
distribution is spent for bituminous supplies or contract services for highway maintenance for the
average county.  This relatively small percentage may be considered as adequate for the minor
maintenance operations such as crack sealing and patching, but these operations will consume all
of this funding. 
Figure 5.10  -  Administrative and Operational Expenses via MVH Distributions
Type of E xpense % of MV H Budget
Personal Services (salaries, wages, and benefits) 37 to 59%
Fuel and Equ ipment Maintenan ce 9 to 29%
Capital Outlays for Land, Buildings, and Equipment 2 to 15%
Snow  and I ce Co ntrol 1 to 7%
Total
(Expenses no t listed include aggre gates for unp aved roa ds,
insurance, roa d signs, culverts and  other supplies)
69 to 100%
(averages  92%)
Figure 5.10 provides some insight as to why most counties are not able to use any significant
portion of their MVH distribution for highways.  The table shows the range of MVH funds are
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consumed by the major administrative and operational expenses listed.  
Therefore, for purposes of this study, the funding available for highway preventive maintenance,
construction, and reconstruction will be that available from the LRS distribution.
The spreadsheet (Figure 5.9) developed to estimate highway funding requirements also lists the
amount available to accomplish this work through the LRS distribution.  Two totals are given
within the spreadsheet, one is the amount expected to be distributed in 2001, including the last
$50 million of the general fund distribution and is representative of cy 2001.  The second column
of the spreadsheet is calculated assuming the general fund distribution is not continued, which
results in a $29 million reduction to counties.  For cy 2001, which includes the general fund
money through the first six months, the amount available is $72 million.  For later years, when
the general fund distribution has expired, the amount available will be approximately $43
million.  The shortfall for maintaining the maintenance program described earlier is just over
$140 million for cy 2001.  The shortfall in later years, after the general fund distribution has
ended, will be nearly $170 million. 
The spreadsheet also calculates the expected maintenance intervals and total mileage that can be
maintained with existing resources and costs.  The spreadsheet indicates that the best we will be
able to do after 2001, assuming all county roads are treated equally, is to perform maintenance
treatments every 20 years and rehabilitation every 60 years, five times the desired intervals.  It
also finds that we can only perform the desired maintenance on 9,493 miles of highways, less
than 20% of the current paved inventory, given current costs and budget figures
Bridges and Culverts
The shortfall in bridge funding is calculated based on Cumulative Bridge funds being split 70%
for new bridge construction and rehabilitation, 20% on culverts and small structures, and 10% on
maintenance of both culverts and bridges.  Figure 5.11 provides the amount required, amount
available, and the resulting shortfall for each of these major bridge fund expenses.  
Figure 5.11  -  Adequacy of Current Bridge Funding









Total per year per year
Bridge Construction $36M $7M $18M $61M $133M $72M
Culverts/Small Structures $10M - - $10M $54M $44M
Maintenance $5M - - $5M $15M $10M
Total $51M $7M $18M $76M $202M $126M
Note: Cumulative & Major bridge figures are 1999, payable 2000.  The Federal Aid is for federal fy 2000.
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6.  Summary and Conclusions
Figure 6.1 summarizes the short and long term funding shortages in each of the main study
areas.  
Figure 6.1  -  Transportation Infrastructure Funding Shortfalls
Component Short Term and Imm ediate Long Term and Sustained
Highway s and Streets
     County Highways
          Paved Roads
          Unpaved Roads
     City and T own S treets










     Bridges greater than 20'
     Small Bridges a nd Cu lverts
     Maintenance










     Pavement Markings





Total $2,016,000,000  $453,000,000 per year
Notes: Amount estimated for city and town streets was based on their distribution by the LRS formula for the counties to receive
the calcula ted amo unt.  In o ther w ords, the  current L RS form ula (~58% county /42%c ities/town s) is assum ed to be v alid.   
                 
Evaluation of current funding capabilities indicates a shortfall for maintenance of the existing
local transportation system.  For roads and streets, the shortfall is at least $307 million per year.
The shortfall is severe enough, and has existed long enough, that the system should be upgraded
so that a normal maintenance program could be considered adequate.  The cost to upgrade the
network of local roads and streets is approximately $985 million.  The upgrade funding should
be distributed over a period of five to ten years to keep from “overloading” the capabilities of the
agencies to perform the work.  
A similar shortfall exists for bridges and culverts.  Funding available to maintain bridges and
culverts is at least $126 million per year below adequate levels.  At least $783 million would be
required to upgrade the system of county bridges and culverts.  No state funding exists for
assistance to counties, even where their local funding capability may be as low as $685 per year
per bridge.  The easy answer is that many counties have not fully utilized the full $0.30
capability of their Cumulative Bridge Fund, but this may not be possible due to the frozen levy
on property taxes.  Increasing the bridge fund may only be possible by a corresponding reduction
in service from some other county agency, such as county police or emergency medical services,
which county officials are understandably reluctant to do.  
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Local roads are the most hazardous roads for public travel.  State police statistics prove that
more accidents occur on local roads and streets than on state or interstate highways.  As was
suggested by Purdue University Prof. Harold Michael nearly 40 years ago, “a program to
increase lane width and the use of pavement markings should be undertaken.”  The cost to
increase the use of full (edgeline and centerline) pavement markings from the current rate of 7%
to 25%, and partial (centerline only) pavement markings from 23% to 50% would be about $20
million per year.
Increasing roadway width to meet minimum suggested AASHTO standards of at least 18 feet for
low volume low speed roads, and 20 to 22 for heavier traveled higher speed roads would cost at
least $248 million.  
Finally, whatever changes in funding occur, they should be made permanent and predictable
from year to year.  Over the last six years, significant increases in funding have been distributed
through the LRS fund.  Unfortunately, there is no provision for this to be continued after the end
of the current state fiscal year.  It is possible that they will be, but the uncertainty has already
caused problems in planning and preparing a proper budget for using these funds.  
As a final note, another important need that was identified during the course of this work was the
need for information.  The INDOT inventory of road and street information is maintained only
for the purpose of certified mileage for each agencies MVH and LRS distribution.  No reliable
information is maintained on a statewide basis for surface types, condition ratings, or traffic
counts.  The conclusions recommended in this report are based on a sample of eight counties.  
County highway and larger city street departments are required to complete and file with the
State Board of Accounts an Annual Operational Report.  These reports have also been useful in
this study, but it is obvious that some agencies are more diligent in their completion than others.
Many agencies have modified the standard format so that it becomes difficult to use these to
compare counties or even calculate statewide totals.  
It is recommended that the format of this report be reviewed and modified to more accurately
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